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STATEMENT  OF  THE  PROBLEM 

At  present,  many  thousands  of  people  around  the  world  deal  with  ice,  snow,  and  permafrost. 

They  include  basic  and  applied  scientists,  engineers,  navigators,  meteorologists  and  othas.  While 
just  a  small  number  of  these  people  makes  a  contribution  to  basic  Ice  Physics,  all  of  theni  us^ 
more  or  less  frequently,  knowledge  from  it.  Moreover,  much  successful  apphed  research  is  based 
on  fundamental  sciaice.  This  is  just  one  reason  for  ice  specialists  to  have  an  up-to-date  textbook 

on  Ice  Physics  on  their  desks.  ,  . 

Several  times  in  the  past  this  kind  of  book  was  produced.  First  it  is  necessary  to  mention 
Hetcher's  book  on  "The  Chemical  Physics  of  Ice"  [1].  Hetcha-  designed  his  book  m  a  bj^ical 
textbook  format'  it  is  reasonably  brief  and  easy  to  understand.  He  touched  on  a  few  of  the  most 
important  topics,  but  not  all  of  them.  The  most  complete  and  fundamental  book  of  Ice  Physics  was 
written  by  Hobbs  [2],  in  which  he  considered  almost  all  aspects  of  the  basic  knowledge  of  ice 
known  in  1972.  Another  work  was  subsequently  written  by  John  Glen  in  1974  [3].  He  wrote 
briefly  and  clearly  and  reviewed  almost  all  subjects.  This  work  (two  monographs)  was  (and  in 
some  respects  still  is)  a  magnificent  introduetion  to  ice.  Finally,  Maeno  wrote  (in  Japan^e)  a 
simple  popular  book  [4]  the  purpose  of  which  was  to  attract  people's  attention  to  the  subjed. 

All  of  these  are  now  out  of  date.  During  the  past  twenty  years  a  significant  amount  of  new 
experimental  and  theoretical  work  has  appeared,  to  the  extent  that  our  views  on  Ice  Physics  have 
dramaticaUy  changed.  New  areas  of  researeh  have  opened  up  based  upon  recent  diswvenes. 

Intensive  studies  in  physics,  chemistry  and  the  mechanics  of  ice  have  resulted  m  the  formulation  of 
physical  laws  using  simpler  and  more  direct  waysj  we  have  discovered  that  some  of  the  physiol 
models  previously  used  were  incorrect.  So,  we  may  now  say  that  the  Physics  of  Ice  is  a  much 
better  understood  subject  than  it  was  twenty  years  ago.  A  list  of  particular  achievements  and 

discoveries  in  ice  research  was  included  in  the  first  proposal.  •  i  t  4.-  * 

These  reasons  explain  the  need  for  a  new  book  on  ice  physics.  The  Pnncipal  Investigator 
was  given  a  contract  from  ARO  and  US  Army  CRREL  to  produce  such  a  book  and  began  this 
work  in  June  1991. 

SUMMARY  OF  THE  MOST  IMPORTANT  RESULTS 

During  the  period  June  1,  1991,  through  May  31, 1995  seven  monographs  on  the  physics  of  ice  were 
writtai  and  printed; 

1.  TheStructureofOrdinary  Ice.  Parti;  Ideal  Structure  of  Ice. 

2.  Defects  in  Ice.  Parti;  Point  defects. 

3.  Defects  in  Ice.  Partll:  Dislocations  and  Plane  Defects. 

4.  Electrical  properties  of  ice; 

Part  I.  Conductivity  and  Dielectric  Permittivity  of  Ice. 

Part  II.  Advanced  Topics  and  New  Physical  Phenomena. 

5 .  The  Surface  of  Ice. 

6.  Electromechanical  Phaiomena  in  Ice. 

7.  Optical  Properties  of  Ice.  rx.,  ^  xu 

These  monograph  number  646  pages  including  221  figures  and  850  refa-ences.  The  lists  of  the 

monographs  contents  is  in  the  Appendix.  All  the  monographs  of  the  series  passed  throng  intensive 
national  and  international  review  and  were  very  well  accepted  by  scimtists  and  en^ne^  workmg  on  ice. 
Eighth  monograph  entitled  Photoelectric  and  Photoplastic  Effects  in  Ice  will  be  fimshed  soon. 

P  I  was  simultaneously  working  on  the  united  book  on  Ice  Physics.  This  work  is  mq^ly 
accomplished  and  proposals  were  sent  to  four  pubUshing  houses  :  Oxford  University  Press,  pmbndge 
University  Press,  Taylor  &  Francis  and  lOP.  Oxford  University  Press  and  Taylor  &  R^cis  have  finish 
the  proposal  evaluation  are  ready  to  sing  a  contract.  Cambridge  University  Press  and  lOP  will  reply  by 

October  1. 
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